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ABSTRACT 



The purpose of this thesis is to examine the relationship 
between the financial condition of defense contractors and the 
amount of Department of Defense spending from 1975 to 1990. 
The sample for this study cons ists of eighteen major defense 
contractors. The relationships are examined at two levels. 
The first level is that of the financial condition of the 
defense industry in the aggregate. The second level is that 
of the individual defense contractors. The major findings of 
this study are that: 1) the aggregate industry of defense 
contractors has experienced a declining financial condition 
from 1975 to 1990; 2) a positive relationship seems to exist 
between the financial condition of the defense industry and 
the amount of defense spending: 3) no consistent relationship 
between the financial condition of the individual defense 
contractors and the amount of defense spending is apparent. 
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I. INTRODUCTION 



The size of the National Defense Budget has provided much 
heated debate throughout the years. Those in favor of 
increased defense spending engage those opposed at all levels 
from the electorate to the legislators. "How much should our 
nation spend on defense?" is a question which has no 
definitive right or wrong answer. Only subjective answers 
persist. 

Defense spending has had a tremendous impact on the 
economy in several regions of the United States and on several 
industries. As defense spending has risen or fallen, so to 
has the "prosperity" of those regions and industries directly 
related to defense. (Craig, 1988 and Gansler, 1980) 

Those opposed to huge defense budgets focus on the social 
and educational problems and the decaying infrastructure that 
could be addressed by less defense spending. Even President 
Dwight D. Eisenhower warned of too strong a military- 
industrial complex in the 1950's. He believed that the 
resources of the nation could be more efficiently and 
productively used in the market economy (Enthoven and Smith, 
1971, pp. 8-9). 

Those in favor of increased defense spending argue in the 
non-quant i f i abl e terras of ensuring national security and 
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expound on the many civilian uses of defense-related 
technologies. It is also emphasized that the complexity of 
modern weaponry requires more specialized production equipment 
and longer production times than weaponry used in the past. 

The last twenty years are a graphic example of the cyclic 
nature of defense spending. Defense spending peaked during 
the Vietnam War and fell quickly afterwards and throughout the 
Ford administration. Small increases to defense spending were 
made during the Carter administration. A steep military 
buildup lead to the highest levels of defense spending in 
United States history during the Reagan administration. Since 
1985, the defense budget has steadily declined. 

The fall of the Berlin Wall, the new openness in Eastern 
Europe, and the breakup of the Soviet Union have lead many 
advocates to demand a huge peace dividend. But the impact of 
defense cuts goes beyond just the United States Armed Forces. 
The cuts will also affect local economies, the United States 
military industrial base, and the ability of many military 
contractors to continue as viable entities. Defense spending 
reductions have wide spread impacts and strategic 
implications. 

President Bush has stated that one of the major strategies 
that the United States has embraced in the New World Order is 
the ability to reconstitute its forces if the need should 
arise (Bush, 1990, p. 5 and The White House, 1991, pp. 29-31). 
An important factor in force reconstitution is the ability of 
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the United States industrial base to meet military surge 
requirements. This ability will surely be limited if major 
military contractors are financially weakened by cuts in 
defense spending. 

A. OBJECTIVE 

The research question examined is: What impact does the 
amount of Department of Defense spending have on the financial 
condition of major military prime contractors? 

This study did not attempt to fully answer the broad 
questions of future reconstitution capabilities and overall 
industrial base impacts by the present Department of Defense 
(DoD) spending reduction projection, but rather it sheds some 
light on a small portion of these major questions. The 
reported financial data of eighteen defense contractors was 
analyzed in order to relate the financial health of these 
companies to the changes that have occurred in defense 
spending levels over the past sixteen years. The selected 
contractors are a representative sample of the largest defense 
contractors . 

The period from 1975 to 1990 was chosen for the 
fluctuations of defense spending and economic conditions 
during the period and for the availability of data. It is not 
considered that the past sixteen years are representative of 
future eras or previous eras. The intent of this study is to 
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shed light on these sixteen years as a basis for future study 
of what could be expected to occur. 

In analyzing the research question, the approach used was 
to identify top DoD contractors and determine their "financial 
health" based upon an accepted model. The financial health of 
the contractors was then related to DoD spending by using 
linear regression statistical techniques. 

In the data collection process, there were limits on 
source materials and periodic changes in accounting 
conventions. Generally, the accounting data was standardized 
to conform to currently valid financial statement definitions. 

B. FINDINGS 

The findings of this study show that a positive 
relationship probably exists between the amount of defense 
spending and the financial health of the aggregate defense 
contractors used to represent a portion of the defense 
industry in this study. However at the individual contractor 
level, the relationship between defense spending and the 
financial condition for individual contractors is not clear. 
Much of the haziness of the relationships can be attributed to 
how the management of each contractor responds to the changing 
environment vice just the amount of DoD spending. 
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C . METHODOLOGY 



This study was conducted in seven major steps: 1) 
literature review, 2) statement of research hypotheses, 3) 
planning the sample, 4) conceptualizing the constructs and 
measures, 5) collecting the data, 6) structuring the 
relationships to be tested, and 7) analyzing the data with 
statistical techniques. 

The first step was to conduct a literature review of 
defense spending and its impact on the financial condition of 
defense contractors. This review provided an overall 
qualitative assessment of how defense spending is measured, 
its fluctuations over the past sixteen years, and previous 
related studies on this topic. Further literature reviews 
were conducted on financial ratio analysis and models for 
determining the financial condition of companies. 

The second step was to state the research hypothesis. 
This hypothesis and further questions flowed from the 
literature review. Further hypotheses were developed stating 
the relationships expected between various DoD spending 
measures, contractor financial condition measures, and control 
variables . 

During the third step, the planning of the sample was 
performed. This entailed defining the major defense 
contractors in order to select a representative sample. A 
balance was sought to ensure that the sample was large enough 
to be statistically significant yet small enough to be 
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analyzed within the available time constraints imposed on this 
study. Eighteen defense contractors were selected for the 
sampl e . 

The fourth step entailed conceptualizing the constructs 
and developing measures designed to reflect the constructs. 
Three areas were studied to fully develop the constructs and 
measures in this step. First, the dependant variables 
(financial condition of defense contractors) were 
conceptualized and measured. Textbooks, ratio studies, and 
previous studies on defense contractors were reviewed to 
identify the dimensions of the financial condition for defense 
contractors best suited for this study. 

Second, the independent variable (DoD spending) was 
conceptualized and measured. Relevant dimensions of DoD 
spending were identified to select the most representative 
measure that impacts DoD contractors. Defense outlays, total 
defense prime contract awards, and the sum of procurement and 
research and development outlays were reviewed for this 
measure. Along with each of these dimensions of DoD spending, 
the yearly change of each variable was determined and included 
as a relevant measure of the impact of DoD spending on the 
financial health of the contractors. Some of the other 
independent measures identified included DoD outlays as a 
percentage of GNP, DoD spending as a percentage of total 
federal spending, and total prime contract awards as a 
percentage of DoD spending. 
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Finally, control variables were conceptualized and 
measured. These were used to take into consideration other 
factors that can reasonably be expected to impact the 
financial condition of defense contractors. Control variables 
that were assessed include GNP, industry capacity utilization, 
and the percentage of DoD business for each contractor. 

The fifth step involved collecting the required data for 
this study. General data on the defense contractors were 
available through standard references at the Knox Library and 
annual financial reports. Detailed information on DoD 
spending was also available at Knox Library in several 
government published reports. Data to measure the control 
variables were available through published government reports. 

In the sixth step, the analysis of the relationships 
between the independent and dependant variables began by 
structuring the relationships to be tested. The tests were 
conducted on two levels. First, relationships between DoD 
spending variables and variables reflecting the aggregate 
defense contractor financial condition were tested. Second, 
relationships between DoD spending and the financial condition 
of individual firms were examined. 

The seventh step involved using statistical techniques for 
the following three purposes: 

1. To provide descriptive information on the dependant, 
independent, and control variables individually. This 
was done using means, standard deviations, and ranges. 
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To provide an initial picture of the interrelationships 
between the chosen variables using pairwise correlation. 
Outcomes of this analysis were: 1) some of the variables 
were highly related and thus measured the same 
constructs; 2) indications of strong relationships 
between the dependant and independent variables were 
reveal ed . 

3. To provide a formal model of relationships between the 
dependant and independent variables while considering the 
control variables. Regression was used for this model. 

D. CHAPTER OUTLINE 

This thesis is presented in five chapters. Chapter I 
provides the introduction for this study by stating the 
research objectives, findings, and methodology. Chapter II 
lays out a background on the national and defense budget to 
provide an historical perspective on past fluctuations in 
defense spending. It also provides the basis for selecting 
the independent measures of defense spending that were later 
related to the financial condition of the defense contractors. 

The next two chapters discuss the methodology and analysis 
used for this study. Chapter III details the seven step 
procedure undertaken to conduct this research. The problems 
and limitations on this study are also described in this 
chapter. Chapter IV provides the analysis of the data 
obtained and developed throughout this study. 

Chapter V summarizes the major findings and conclusions 
that this study has reached. 
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II. HISTORICAL BUDGET BACKGROUND 



The period from 1975 to 1990 experienced economic shifts 
which impacted all sectors of American industry. In the late 
1970's, high inflation and interest rate swings affected the 
economy. This period was followed be a period of recession 
from 1980 to 1983. The recession aided in easing interest 
rates and inflation. From 1984 to 1990, the United States 
underwent its longest peacetime economic expansion as the 
gross national product (GNP) continued to grow throughout the 
period. Not until the second half of 1990 did another 
recession begin. Interest rates dropped from their early 1980 
highs but maintained a level higher than historical averages. 
Figure 1 shows the changes of the prime rate, GNP, and 
inflation (GNP deflator) from 1974 to 1990. 

Just as the rest of American industry had to face these 
economic fluctuations, so too did the defense industry. 
Increased attention was directed at studying the impact of 
these economic conditions on the ability of the defense 
industry to meet defense needs. Congressional hearings. 
Department of Defense memorandums, and various studies were 
conducted to assess and address the challenges these 
conditions placed upon the defense industry. (DFAIR, 1985, p. 
1 - 2 ) 
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PERCENT 




Inflation is measured by GNP deflator. 

Source: Economic Indicators 

Figure 1. Prime Rate, GNP Change, and Inflation 

A. NATIONAL AND DEFENSE BUDGETS 

A basic understanding of the national and defense budgets 
over the period is needed to place the research question in 
context. This background serves two functions in relation to 
the rest of this study. First, the fluctuations of the 
defense budgets over the period are noted. Second, this 
background provides the basis for determining which measures 
best capture how these defense budget fluctuations impact the 
financial condition of the defense contractors. 
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In discussing the national budget, the distinction is made 
between budget authority and budget outlays. Budget authority 
is that amount which Congress annually authorizes and 
appropriates to spend. Budget outlays is the annual amount 
that is actually expended. Budget authority and outlays 
differ due to reprogramming, sequestration, and impoundment 
act i ons . 1 

The salient point here is that outlays reflect the actual 
amount expended in a twelve month period (fiscal year). This 
actual expenditure is what impacts the defense contractors. 
Therefore "outlays reflect the total burden of national 
defense as a component of the total United States federal 
defense budget; they are an appropriate measure of national 
security spending in an economic sense." (Lewis, 1990, p. 17) 



'Budget authority is sometimes confused with total 
obligational authority (TOA) . Budget authority refers to that 
amount which Congress allows DoD to spend regardless of the 
year the funds become outlays. Budget authority must be 
converted to outlays within a certain number of years, 
depending on the account, or they will expire. Total 
obligational authority is a DoD specific term which includes 
all revenues from Congress, foreign sales, and the sale of 
assets, etc. Many studies use TOA as a measure of defense 
spending ability. Budget authority and TOA are normally very 
similar since the vast majority of DoD spending is from 
Congressional appropriations. 

One further distinction is between the terms DoD Budget 
Authority and National Defense Authority. National Defense 
Authority includes defense spending by other government 
agencies such as the Department of Energy (DOE), which is the 
largest non-DoD spender on national defense. In current-year 
dollars, DOE's contribution to national defense has risen from 
1.5 to 9.0 billion dollars between 1975 and 1990. This paper 
will consider defense spending to include all defense-related 
spending by all government agencies unless otherwise stated. 



Figure 2 is a graph of DoD Budget Authority and DoD Budget 
Outlays from 1965 to 1990 and shows the fluctuations in 
defense spending. Budget authority is normally a leading 
indicator of outlays. 




Figure 2. Defense Outlays and Defense Authority 



The 1975 to 1980 period was preceded by a steep decline of 
United States military spending after defense outlays peaked 
in 1968 during the Vietnam War. Not only did defense spending 
decline from 1969 to 1975, but manpower levels were reduced; 
and quality, morale, and readiness were greatly impaired 
(Lewi s , 1990, p . 25) . 
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From 1975 to 1980, a limited expansion in the military 
occurred due to the sharp declines from the Vietnam era and 
due to the improvements made by the Soviet military. Also 
contributing to this slight military spending increase were 
world events highlighted by the fall of the Shah of Iran and 
the Soviet invasion of Afghanistan. 

During the first Reagan administration, an unprecedented 
peacetime military expansion was conducted. In constant 1982 
dollars though, military spending did not exceeded the Vietnam 
War high in 1968 of $254.8 million until 1989 when it reached 
$256.6 million. Defense budget authority peaked in 1985 which 
signalled the coming decline in defense spending. Defense 
outlays peaked in 1989. The events in Eastern Europe and the 
Soviet Union from 1989 to 1991 continue to put pressure on 
policy makers to further decrease the military budget. 

Studies on the federal budget from the end of World War II 
to the present show that total federal budge t outlays grew at 
nearly $21 billion a year in constant 1988 dollars. (This is 
equivalent to $18.3 billion 1982 dollars.) Defense spending, 
with its peaks and valleys, oscillates around $233 billion per 
year in 1988 dollars ($203 billion in 1982 dollars). On the 
other hand, non-defense spending has continued to grow since 
the early 1960 ' s due to entitlement programs, social program 
expansion, and debt financing. (Lewis, 1990, pp. 40-41) 
Figure 3 demonstrates these findings from 1974 to 1990. 
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Figure 3. National and Defense Outlays 

Figure 4 shows how defense spending as a percentage of the 
total federal budget outlays has varied over the past sixteen 
years. The high over the period was in 1974 at 29.5 percent. 
The low occurred in 1980 at 22.7 percent. The present trend 
appears to be headed lower from its 1990 level of 23.9 
percent . 

Figure 5 shows how the federal budget outlays and total 
defense outlays as a percentage of GNP have varied from 1974 
to 1990. The total federal budget outlays as a percentage of 
GNP have varied between 19 percent in 1974 to a high of 23.9 
percent in 1983. Total defense outlays as a percentage of GNP 
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YEAR 



Source: OMB 

Figure 4. Defense Outlays/National Outlays 

have ranged from a low of 4.8 percent in 1979 to a high of 6.5 
percent in 1986. Projections from the Secretary of Defense 
are that the percentage of defense spending to GNP will reach 
4.0 percent by 1995, a fifty year low (Hearings, 1990). The 
average defense to GNP ratio from 1947 to 1988 was 7.7 percent 
with an average rate of change of -0.2 percent (Lewis, 1990, 
p. 45). 

The Constitution states that the Congress has the 
responsibility "to raise and support Armies" and "to provide 
and maintain a Navy". While the President is the Commander- 
in-Chief of the armed forces, it is the Congress who 
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PERCENT 




Figure 5. National Outlays/GNP and Defense Outlays/GNP 

determines the size and make-up of those forces by holding the 
"power of the purse". It is this control of resources for the 
armed forces that has provided Congress the oversight 
responsibility and influence it possesses. This oversight has 
increased in recent years due to pork barrel politics, lack of 
trust between the Congress and DoD due to "overpricing 
scandals", and the amount of the discretionary federal budget 
in the DoD budget. 2 

2 The discretionary portion of the federal budget is money 
that Congress can vary in level without changing existing 
entitlements or benefits, many of which are indexed to 
inflation. 
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The roots of micromanagement of DoD activities can also be 
traced to a federal spending disparity. By 1985, although 
the defense budget represented only about 26 percent of 
total federal outlays, it accounted for nearly 65 percent 
of total discretionary spending. (Fox, 1988, p. 83) 

The Defense budget structure is typically broken down into 
five major titles or appropriation accounts which fall under 
two types. Expense-type appropriations are (1) Operations and 
Maintenance (O&M) and (2) Military Personnel. Investment-type 
appropriations are (1) Procurement, (2) Research, Development, 
Test, and Evaluation (RDT&E) , and (3) Miscellaneous to include 
Military Construction, Family Housing, and other accounts for 
management trust funds, revolving funds, foreign currency 
translations, etc. 

Historically, procurement has been the largest individual 
title of the DoD budget since it is based on major acquisition 
programs for tanks, aircraft, ships, and missiles. However, 
in the 1970's, O&M was larger than procurement (Lewis, 1990, 
p. 72). Procurement peaked in 1987 and has since tended to 
decline due to cutbacks in defense budget authority and 
outlays. Figure 6 shows the defense budget broken into its 
major appropriation categories. 

Figure 7 shows the same data as in Figure 6 except that it 
relates all the accounts as a percentage of total DoD 
spending. The investment accounts were below historical 
levels in the 1970's, increased in the 1980's, and never 
exceeded 50 percent of DoD spending. 
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Figure 6. Defense Budget by Subfunction 

The study by Kevin Lewis (1990) on the defense budget 

points out that when the defense budget has changed, the 

procurement appropriations are the most volatile of all the 

defense accounts. During increases and decreases in defense 

spending, procurement has respectively increased and decreased 

proportionately more than has the other accounts. Research 

and development has remained fairly consistent at around ten 

percent of the defense budget. 

Procurement is, in some sense, the "slack variable" of the 
DoD. Regardless of the direction of budget movement, 
procurement authority is the most affected component 
within the DoD budget by top-line change. (Lewis, 1990, p. 
81) 
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Figure 7. Defense Budget by Subfunction (Percent) 

The Procurement Title is considered to be the "slack 
variable" since it can be expanded rapidly to procure 
additional quantities of end items. The Procurement Title 
line items are usually f und i ng- 1 i mi t ed and not production- 
limited. Therefore, program requirements are spread over a 
period of several years to lessen impact for funds and not to 
restrict the industrial base. When an influx of increased 
budget authority is inserted into the Procurement Title, 
individual buy quantities are increased to deliver the needed 
items earlier. Conversely, when a significant decrease in 
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defense budget authority occurs, the Procurement Title can be 
reduced rapidly. 



The operations of the forces can be changed; but to have 
the same effect that changes in procurement outlays have, a 
large amount of operational exercises would have to be 
affected which would then impact on military readiness. 
Military personnel levels also can not be altered quickly 
enough to affect the military personnel account to the same 
extent that alterations in procurement outlays can impact 
overall defense spending. 

The implication this large variability in the procurement 
account has on this study is that whereas defense budget 
outlays have varied over time, the procurement accounts within 
the defense outlays have varied to an even greater extent. 
The larger variability in the procurement account is more 
directly felt by major DoD contractors than is overall 
variability of the defense outlays in total. 



B. DOD PRIME CONTRACTORS 



Department of Defense prime contractors include parent 
companies and their subsidiaries which provide worldwide 
contract actions of supply, service, and construction to DoD. 

The amount of DoD contracts awarded to prime contractors 
is dependent on the annual amount appropriated by the 
Congress. The majority of dollars in DoD prime contracts 
awarded is from the procurement and RDT&E appropriations for 
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major weapon system acquisition. However, a substantial 
amount of major contract dollars is also appropriated in O&M 
for service contracts for such items as telephone service, 
fuel oil, base support, and other operational type 
requ i remen t s . 

Figure 8 shows the amount of prime contracts awarded from 
1974 to 1990. Comparing the cycles in Figures 1 and 8 shows 
that defense cycles have not necessarily coincided with the 
rest of the economic cycles. DoD prime contract awards 
steadily grew from $73 billion in 1975 to $137.1 billion in 
1985, an 88 percent increase. The largest increases occurred 
during the first two years of the Reagan administration. From 
1985 to 1990, the DoD prime contract awards began to decline 
in current dollars. When constant dollars are considered, the 
decline is even sharper. Therefore, the defense industry must 
now compete for even less dollars that are available for 
defense prime contracts yet meet the cutting-edge of 
technology demands of DoD. 

The source of information used for determining the amount 
of annual DoD prime contract awards and the companies that 
received them was 100 Companies Receiving the Largest Dollar 
of Prime Contract Awards, a DoD Directorate for Information, 
Operations, and Reports (DIOR) annual publication. Some noted 
items from this source include: 
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Figure 8. DOD Prime Contract Awards 

1. From 1975 to 1982, the prime contract awards were based 
on contracts greater than $10,000. Since 1983, the 
publication has been based on awards greater than 
$25,000. 

2. The prime contract awards listing does include research 
and development contracts but does not include contracts 
made by other U.S. Government agencies and financed with 
DoD funds. 

3. The prime contract awards as a percentage of budget 
authority ranged from 41.5 percent to 54.1 percent. 

4. The top 100 companies listed each year received between 
65.8 percent and 70.1 percent of the total contracts 
awarded . 

5. The eighteen companies selected in this study 

cumulatively received between 33.2 percent and 45.0 
percent of the total DoD contracts awarded with a 
cumulative total from 1975 to 1990 of 41.0 percent. 
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C. SUMMARY 



This chapter has highlighted the fluctuations in 
government defense spending over the past sixteen years. It 
also has pointed out that total defense outlays are not 
necessarily the best indicator of the impact that defense 
spending has on defense contractors. A better indicator is 
the amount of annual prime contracts awarded, although there 
are limitations in this measure that will be discussed in 
Chapter III. Finally, of the total amount of defense prime 
contract awards, a select few contractors have received a 
large percentage of the contracts. This fact provides the 
opportunity to study and analyze this select group of 
contractors to evaluate findings which would be applicable to 
the entire defense industry. 
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III. METHODOLOGY 



This chapter describes the process used to study the 
research question. The process entailed seven steps which 
include: 1) a literature review, 2) statement of research 
hypothesis, 3) planning the sample, 4) conceptualizing the 



constructs 


and measures, 5) 


collecting 


the 


data , 


6) 


structuring 


the relationships to 


be tested, 


and 7) 


analyz 


ing 



the data with statistical techniques. 



A. LITERATURE REVIEW 

The literature review was conducted in four areas: (1) 
studies on the national and defense budgets, which were 
summarized in Chapter II, to determine the best measures to 
use for the independent variable of defense spending, (2) 
previous studies on the financial condition of defense 
contractors to assess the depth and the methods used for 
analysis in these earlier studies, (3) financial ratio studies 
to assist in determining which financial ratios to use in 
evaluating the financial condition of the defense contractors, 
and (4) models of the financial condition of firms, including 
bankruptcy-related models, to provide a single summary measure 
of financial health. 
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1. Studies on Defense Contractors 



Although much has been written about the defense 
industry in the popular press, there are few in-depth reports 
or analyses that have been conducted on the financial 
condition of DoD contractors. Numerous analyses have been 
performed on the closely related themes of defense contractor 
profitability or the prediction of defense contractor 
financial distress. 

This section briefly describes six studies on defense 
contractors that were reviewed to provide an impression of 
related previous studies and their conclusions. These studies 
shed some light on what independent and control variables 
should be considered for this analysis. 

In 1983, the Deputy Secretary of Defense (Acquisition 
Management) chartered the Defense Financial And Investment 
Review (DFAIR) . Its objectives were to study and make 
recommendations concerning contract pricing, financing, and 
profit policies to determine if public funds were being spent 
efficiently. The study was also structured to determine the 
status of the defense industrial base. The period covered in 
the DFAIR was 1975 to 1983. In effect, this review was an 
extension of an earlier study called "Profit ’76" which had 
similar objectives in reviewing the 1970 to 1974 period. The 
DFAIR concluded that the interests of the taxpayer were being 
protected, and the defense industry was achieving an equitable 
return for its defense business (DFAIR, 1985, p. E-l). 
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A General Accounting Office (GAO) report on the DFAIR 
study questioned the methodology used in the DoD study and 
concluded that defense industry profits were actually greater 
than those in the commercial sector (GAO, 1986, p. 2). 

A Naval Postgraduate School thesis by John Morse and 
Kenyon Kramer in 1985 titled DoD Contractor Profitability 
1980-1984 also concluded that during the period studied, DoD 
prime contractors were more profitable and exposed to less 
risk than like-size commercial businesses (Morse and Kramer, 
1985, p. 67). 

In the October 1986 issue of Management Science, 
Willis Greer and Shu Liao, two professors at the Naval 
Postgraduate School, published an article titled "An Analysis 
of Risk and Return in the Defense Market: Its Impact on 
Weapon System Competition". One of the conclusions of this 
study was that capacity utilization rate has a significant 
impact on the variation of defense business profitability 
(Greer and Liao, 1986, p. 1259). This conclusion relates to 
this study in that capacity utilization does impact on defense 
contractor financial condition and should be considered as a 
control variable. 

Another study of defense contractors is an annually 
updated report for the Assistant Secretary of the Navy 
(Research, Development, Acquisition) by RRG Associates 
entitled Financial Analysis of Major Def ense Contractors 1977- 
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1989 . This report is essentially a compilation of the annual 
reports and selected financial ratios of twenty-three defense 
contractors. The number of companies in the report has varied 
due to acquisitions and mergers over the period. Some 
aggregate data on return on sales, return on assets, and 
reinvestment rates is calculated for the defense contractors 
and compared with commercial business ratios. However, little 
analysis other than the presentation of the raw data of the 
individual firms is presented. 

In 1991 while working for the Center for Naval 
Analysis, Michael Treglia wrote a research memorandum titled 
"Financial Analysis of the Major Defense Contractors." In 
this paper, the financial performance of twelve major DoD 
prime contractors from 1984 to 1989 was analyzed. Nine 
financial ratios of the twelve prime contractors were 
aggregated and compared with similar nonfinancial corporate 
business data. Relative performance of each individual firm 
was then provided. His conclusions were: (1) the major DoD 
prime contractors had trouble adjusting to the declines in DoD 
spending in the second half of the 1980's; (2) low returns by 
these firms has made their ability to attract equity financing 
more difficult; (3) increased debt by the firms has raised the 
cost of financing for these firms; and (4) with decreased DoD 
procurement, the trend will lead to fewer resources and fewer 
firms in the defense industry. (Treglia, 1991, p. 29) 
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2. Financial Ratio Reviews 

The literature review on financial ratios was 
conducted to assess which measures of performance would best 
capture the financial condition of the defense contractors. 
A general overview of financial ratios was conducted and 
followed by a more detailed review of studies on financial 
ratio analysis. 

At first, a general review of frequently used 
financial ratios and what each measured was conducted. For 
this portion, three sources were consulted which included: 
(1) Financial Accounting: An Introduction to Concepts, 
Methods, and Uses by Sidney Davidson, Clyde Stickney, and 
Roman Weil; (2) Corporate Financial Reporting and Analysis by 
David Hawkins; and (3) Financial Management Theory and 
Practice by Eugene Brigham and Louis Gapenski. 

The financial ratio literature review was then 
extended to determine which of the numerous available ratios 
would apply to this study. Three articles were utilized to 
assist in determining the classification, number, and types of 
ratios that would be most useful in assessing the financial 
condition of a firm. 

The first article was "The Stability of Financial 
Patterns in Industrial Organizations" by George Pinches, Kent 
Mingo, and J. Kent Caruthers (Pinches, et al . , 1973). This 
article developed empirically based classifications of 
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financial ratios and measured the long-term stability of these 
classifications from 1951-1969. Seven classifications were 
developed based on multi-variate analysis using data from 
COMPUSTAT tapes 3 to include: (1) Return on Investment: (2) 
Capital Intensiveness; (3) Inventory Intensiveness; (4) 
Financial Leverage; (5) Receivables Intensiveness; (6) Short- 
term Liquidity; and (7) Cash Position. 

The second article consulted was "The Hierarchical 
Classification of Financial Ratios" by the George Pinches, 
Kent Mingo, and Arthur Eubank, and J. Kent Caruthers (Pinches, 
et al . , 1975). This study differed from the earlier Pinches, 
et al . , study in that short-term stability of financial ratio 
groups was analyzed from 1966-1969. Again a COMPUSTAT tape 
was utilized for the study. A hierarchical classification of 
the ratios in each of the seven classifications based on 
factor loading (correlation with the classification) was 
developed. Three conclusions from this article pertain to 
this thesis: (1) some financial ratios are similar and can be 
grouped into classifications; (2) a selected set of financial 
ratios can be utilized to represent nearly all aspects of the 
condition of a firm; (3) the financial ratios that are 
selected should possess the desired predictive significance. 



’COMPUSTAT is a computer data base of financial 
information on thousands of publicly traded companies updated 
yearly and produced by Standard & Poor's Services, Inc. 
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The third article reviewed was "An Empirical Analysis 
of Useful Financial Ratios" by Kung Chen and Thomas Shimerda 
(Chen and Shimerda, 1981). This study analyzed several other 
financial ratio studies including the above mentioned Pinches, 
et al . , studies. The main conclusions were: (1) financial 
ratios can be classified by a substantially reduced number of 
factors; (2) the ratios classified by the same factor are 
highly correlated, and the selection of one ratio to represent 
a factor can account for most of the information provided by 
all the ratios of that factor; (3) inclusion of more than one 
ratio from a factor leads to mu 1 1 i co 1 1 i near i ty and distorts 
the relationship between dependent and independent variables; 
(4) concerted effort should be applied to selecting the most 
representative ratios of these factors, not necessarily the 
ratio with the highest absolute factor loadings. 

3. Financial Condition Models 

Three different models which provide a measure of the 
financial condition of a firm were reviewed to determine which 
model would be applicable to this study. The three models 
were the Altman bankruptcy model, the Dagel and Pepper model 
on the financial distress of DoD hardware contractors, and the 
Zavgren vulnerability logistic model. Each model relies on 
several individual financial ratios and combines values for 
those ratios into a single summary index or indicator of the 
financial health or condition of a firm. 



30 



Altman described his model of corporate bankruptcy 
prediction in a classic article in the September 1968 issue of 
the Journal of Finance (Altman, 1968). This model was 
slightly modified for easier use in his 1983 book entitled 
Corporate Financial Distress (Altman, 1983). His model only 
captures two of the ratio classifications in the Pinches, et 
al . studies and has two less utilized ratios, retained 
earnings over total assets and market value of equity over 
book value of total liabilities. A better model to determine 
overall financial condition for a defense firm was desired for 
thi s thes i s . 

In 1989 while working for the Naval Center for Cost 
Analysis, Harold Dagel and Ranae Pepper wrote an unpublished 
paper entitled "A Financial Distress Model for DoD Hardware 
Contractors" (Dagel and Pepper, 1989). They developed a model 
for assessing the financial health of DoD contractors to be 
used as a predictor of potential financial distress. The 
paper estimated the model accuracy in predicting financial 
distress at 93 percent. 

The Dagel and Pepper model has the benefit of being 
developed for a DoD contractor sample which would make it 
suitable for this study on DoD contractors. The one drawback 
in this model is that it has six variables which represent 
only three of the Pinches, et al . , seven classifications. The 
Dagel and Pepper model has four variables which reflect 
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liquidity. This may be justified for predicting financial 
distress; but to determine overall financial condition for a 
firm, it was originally felt that a model which covered more 
aspects of the firm may be better suited for this thesis. 
However, the financial condition of the defense contractors 
selected for analysis in this thesis was determined using the 
Dagel and Pepper model primarily because the model was based 
on DoD contractors. 

Zavgren used logistic analysis to develop a model 
utilizing one ratio from each of Pinches, et al . , seven 
classification factors to predict failure in firms (Zavgren, 
1985). The model was based on data from COMPUSTAT and was not 
defense industry specific, but the sample was limited to 
American firms. This model was originally selected as the 
basis to determine the financial condition of the defense 
contractors since it utilized the most complete set of 
components to develop a "snapshot" view of firms. 

4. Literature Review Summary 

In summary of the literature review, major accounts of 
the defense budget have varied over the past sixteen years in 
a measurable and significant way. There are numerous 
indicators that are used as measures for defense spending. 
The one most promising for this study is the amount of annual 
DoD prime contract awards. 
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The firms listed as top defense contractors do not 
drastically change from year to year. When change does occur, 
it is normally due to acquisitions or mergers among the top 
defense contractors. The top defense contractors, as a group, 
garner a significant portion of DoD contract awards each year. 

No known studies have attempted to directly link the 
financial condition of defense contractors to the amount of 
defense spending, although numerous studies have been 
performed on defense contractors profitability. Two of the 
reviewed models were selected as possibly providing the best 
indication of the financial condition of defense contractors 
for this study, the Zavgren model and the Dagel and Pepper 
model. The Zavgren model was chosen since it encompasses the 
widest array of financial aspects of the models reviewed. The 
Dagel and Pepper model was also selected since it was derived 
specifically for DoD contractors. 

B. HYPOTHESIS 

Based on the literature review, it was hypothesized that 
a relationship exists between the amount of defense spending 
and the financial health of defense industry companies. The 
relationship hypothesized was linear and positive such that as 
defense spending increases, the financial health of major 
defense contractors increases. 

The government defense market is best characterized as a 
monopsony where the government is the only buyer of the 
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products that several companies manufacture. Due to the high 
barriers to entry, which include technology and cost of plant 
equipment at the upper end of the prime contract market, the 
number of contractors remains fairly constant. 

Companies enter and compete in markets where they will be 
able to continue as a going concern. Moreover, the assumption 
"that firms seek maximum economic profits has a long history 
in economic literature." (Nicholson, 1989, p. 352) When 
defense spending increases, the amount of business that the 
defense contractors receive in the monopsony should increase. 
It was hypothesized that this increase in defense spending 
improves the financial condition of these defense contractors. 

This is the overall hypothesis of this thesis. The 
hypothesized effect of other independent and control variables 
are discussed as each is developed and analyzed. 



C. THE SAMPLE 

This section details the source and process used to select 
the sample of DoD contractors for this thesis. In selecting 
the sample, a representative and manageable number of 
contractors was desired. 

The primary source used for selecting the major DoD prime 
contractors was the DIOR annual 100 Companies Receiving the 
Largest Dollar Volume of Prime Contract Awards. This report 
ranks the major DoD contractors, with each contractor 
subsidiary included, by order of dollar amount of DoD prime 
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contracts awarded in a given fiscal year. Several facts and 
statistics preface the ranking such as: 

1. changes in the top 100 contractors from the previous 
year , 

2. cumulative percentages of total prime contract awards for 
various rankings, 

3. procurement categories, 

4. and the top twelve contractors and their major products. 

The method used in selecting the representative sample of 
top defense contractors was to determine the twenty largest 
defense prime contractors over the past twenty years based on 
the DoD contract awards. This select group represents those 
contractors receiving the highest dollar value of defense 
contracts and could be classified as the top stratum in a 
stratified sample . 

Two companies out of the original twenty selected were 
deleted leaving the sample with eighteen contractors. The 
first company deleted was Hughes Aircraft since it was 
acquired by General Motors in 1986 and therefore did not have 
complete independent data for the period covered. 

Tenneco, Inc., was the second company deleted from the 
sample. It is a widely diversified conglomerate which has a 
large investment in oil and gas pipelines. This investment 
causes the Tenneco capital structure to be significantly 
different from the other companies in the sample since it 
holds more debt capital than other companies in the sample. 
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This high reliance on debt capital caused the financial health 
values determined from the Dagel and Pepper model to indicate 
that Tenneco was in a "bankrupt" condition for the past 
sixteen years. This was not the case, so Tenneco was dropped 
from the sample population to prevent the negative indication 
from affecting the sample. The final eighteen companies 
selected and used for the sample are listed in Table 1. The 
abbreviation for each company that is used in latter tables is 
in parenthesis. 

The cumulative percent of DoD sales from 1975 to 1990 for 
the individual companies ranges from a low of 1.9 percent for 
General Motors to a high of 86.5 percent for Grumman. The 
percent of DoD sales was determined from the amount awarded in 
a given fiscal year as stated in the DIOR annual top 100 
contract award report divided by the selected contractor total 
revenues for the year. 4 



4 This measure of DoD sales has some "noise" which will be 
discussed later under the limitations and problems encountered 
section. 



TABLE 1 



SELECTED DOD CONTRACTORS IN SAMPLE 



Boeing (BOE) 

General Dynamics (GD) 
General Electric (GE) 
General Motors (GM) 
Grumman (GRU) 

Honeywell (HON) 

IBM (IBM) 

Litton Industries (LIT) 
Lockheed (LOC) 



LTV (LTV) 

Martin Marietta (MAM) 
McDonnell Douglas (MCD) 
Northrop (NOR) 

Raytheon (RAY) 

Rockwell International (ROC) 
Textron (TEX) 

United Technologies (UT) 
Westinghouse (WES) 
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D. CONSTRUCTS 



This section provides a discussion on the dependent 
variable of contractor financial condition, how the financial 
condition was determined, and which independent and control 
variables were used in this study. 

1. Dependent Variable 

This study was designed to measure the dependent 
variable of contractor financial health by using at least one 
of the three financial distress models that were reviewed 
earlier in section A. 3. of this chapter. The model by Zavgren 
provided the best overall financial picture since it utilized 
seven variables, each depicting a different dimension of 
financial condition, to develop one number to characterize the 
overall condition of each contractor. Although all the 
companies utilized in constructing the Zavgren model were 
American firms, they were widely diversified and not industry 
specific. Since each industry of U.S. business normally 
possesses specific financial characteristics, a model 
developed on the industry of concern would provide a more 
characteristic description of that industry. 

In developing their model, Dagel and Pepper did not 
utilize financial ratios that capture the entire range of 
financial dimensions. This model is heavily weighted toward 
the liquidity of a firm since four of the six variables relate 
to the liquidity position of the firm. The major viability of 



37 



this model is that it was developed as a predictor of 
financial distress for defense industry contractors. In fact, 
eleven of the eighteen contractors used in this thesis sample 
were identical to contractors utilized in constructing the 
Dagel and Pepper model . 5 

The advantages and disadvantages of these two models 
are so unique that both approaches were used to calculate 
financial health for the contractors in this study. It was 
felt that strong cases could be made for each model, 
a. Zavgren Model 

The Zavgren logit model is based on the equation: 

(1) 

P(x) is the probability of financial distress for a firm. The 

Zavgren model uses seven variables which are: 

X x = Inventory/Sales 

X x = Rece i vabl es/ 1 nventory 

X 3 = Cash/Total Assets 

X^ = Quick Assets/Current Liabilities 

Xt> = Total Income/Total Capital 

Xf, = Debt/Total Capital 

A 7 = Sales/Net Plant 

For one year prior to failure, the coefficients were 
determined to be: 



5 The Dagel and Pepper model utilized 29 bankrupt and 29 
comparable non-bankrupt firms for their model. Ten non- 
bankrupt were identical and one bankrupt firm was identical. 



38 



(3 0 = -O. 23883 p,= 0.00108 

(B z = 0.01583 pj = 0 . 10780 

P, = -0. 03074 p 5 =-0. 00486 

p 8 = 0.04350 p 7 = -0.001 10 

The ratios in the Zavgren model were determined 
based upon the COMPUSTAT data tapes. To determine the 
specific data items used to construct each ratio, three 
references were required which included: the 1985 Zavgren 

article; the 1973 Pinches, et al., article; and the Industrial 
COMPUSTAT Manual. The degree of depth that the COMPUSTAT data 
base possesses was not able to be duplicated, but proxy 
measures were used instead to approximate the data that a 
COMPUSTAT data base would provide. Appendix I provides a 
comparison of the COMPUSTAT definitions for specific data 
items, the Dagel and Pepper definitions, and the measures 
actually used in this study. 

A common log transformation was applied to all 
financial ratios for the Zavgren model. Although the Zavgren 
article did not specifically state that this was performed, 
the article was based on the two Pinches, et al . , articles 
which did state "that a common log transformation was applied 
to all financial ratios to improve normality, reduce outliers, 
and improve homoscedas t i c i ty of the distributions." (Pinches, 
et al., 1973, p. 390 and 1975, p. 296) It was assumed that 
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Zavgren also performed this transformation on ratios prior to 
developing her model. 1 * 

Performing common log transformations on the 
financial ratios caused a unique problem. The return on 
investment (total income/total capital) and financial leverage 
(debt/total capital) ratios were negative for some of the 
contractors during certain years. Since a common log cannot 
be taken of a negative number, a mathematical operation was 
utilized to ensure the log operation could be performed on all 
ratios. 7 This operation did cause a distortion in the data 
by giving the negative number a larger effect than it 
otherwise would have had, but it did provide the indication 
that the firm has an unfavorable condition which was felt to 
be more important. 



‘The Zavgren value for the financial health of a firm was 
determined with and without the common log transformation. 
With the common log transformation, there was more variability 
and range for the sample measures (0.5046 to 0.5312) as 
opposed to without the log transformation (0.5855 to 0.5982). 
Both versions were correlated with the Dagel and Pepper data. 
With the log transformation, the correlation was 0.703. 
Without the log transformation, the correlation was 0.050. 
Therefore, since the two models were designed to tell roughly 
the same story about the financial condition of the given set 
of firms, the correlation should have been relatively high 
between outputs of the two models. The log transformed 
financial ratios were thus used for the Zavgren model inputs. 

7 This operation was as follows: 

ROI = Return on Investment 

RFAC = ROI/ABS(ROI) which would equal +1 if ROI > 0 and equal 
-1 if ROI < 0. 

ROI2 = [log(ROI * RFAC)] * RFAC where the log operation is 
always possible and a negative sign is assigned to ROI2 if ROI 
< 0 . 
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